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Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve shown in Figure 1 has equation

y= x>-2

x+2

The region R, bounded by the curve, the y-axis, the x-axis and the line with
equation x = § is shown shaded in Figure 1

Region R is rotated through 360 degrees about the x-axis.

Use calculus to find the exact value of the volume of the solid generated,
writing your answer in simplest form.
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Question 1 continued
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-
2. The curve C has equation
3x +5y° +4x°y =10(2%) + 35 y>0
) ) dy .
(a) Find an expression for — in terms of x and y
dx
(6)
Curve C cuts the y-axis at the point P
(b) Find the exact value of the gradient of the tangent to C at P
(2)
\_ J
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3. Given that the binomial expansion, in ascending powers of x, of

1

6 (4 + Ax) 2
. 1 )
is B——x+Cx"+...
4
(a) find the values of the constants 4, B and C.
(b) State the range of values of x for which this expansion is valid.

For the expansion,

(c) find the coefficient of the term in x’

(©))

(0]
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

(i) The volume, ¥, of a spherical balloon is increasing at a constant rate of 70rcm’s™
Find the rate of increase of the radius of the balloon, in cms ', at the instant when

the radius of the balloon is 5cm.

[The volume ¥V of a sphere of radius 7 is given by the formula V' = gﬂl’3 ]

(i) The depth of water in a cave is being monitored.

The rate of increase in the depth of water, 4 cm, at a particular point in the cave is
modelled by the differential equation

dh _ k.

dr 33
where £ is a constant and ¢ hours is the time after monitoring began.
Given that
+ initially the depth of water was 4cm
* 5 hours after monitoring began, the depth of water was 6 cm
* T hours after monitoring began, the depth of water was 10cm
solve the differential equation to find the value of 7.

Give your answer to one decimal place.

P 7 6 1 9 6 A 0 8 2 8
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Question 4 continued
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5. (i) Find
x2etdx

writing the answer in simplest form.

(C))

(i1) Use partial fractions and algebraic integration to show that

2x+11
. (2x+1)(2—x)

dx=Ink

where £ is a fully simplified rational constant to be found.

(6)
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Question 5 continued
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6. Given that n € N, use algebra to prove by contradiction that

“ifn® —4n + 5 is even then 7 is odd”

(C))
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7. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Use the substitution x = 4siné to find the exact value of
23
I
2 (16-x7]
(6)
. J
18
N S
P 7 6 1.9 6 A 0 1 8 2 8

SO

%

X

et
%

& %
=
09372739

L
 >;
% o988
: ‘{%
S
e
\,
S
Foostetoros
G

iy

328
55
55



00 %
s
Sodesodeds

2555
LRLRRLRLRRK

4&?&'
XX
%
OeSotetotetetotetotet

d‘
0%6%%
19%%
qﬁf

5

-

2
S
s
<

(‘

XXX
%2’

~

¢
%
5
25
5

K
290IILLIIIIKL oo

RO IBEKKBLKKBLLKK,
et otetetetetetatototesetetet
‘%spQé%bgﬁk
OSREISISROSIISKOsHsos

QKA
o
k¢

XS

000,00,
S8tetetets
NOT
Dol

00020200,
QKR

XX
LKL

0

x
<

o8

O
35
'0‘1‘
2,
000

$9%6%%
%ﬂﬁg
XX

o
XX
e

o7

KK

£599%
55
9959,
X
XXX

55
KL
K
RRRL

oS
5%
%
09t

o
2K
SRR
oSotetetoteds
RRRRK

2

350
000
o%!

%
%

X
QL

ZRLRK

SRS
S Sototetete!
SRRRERRS
o2e%s S

XX
XX
s

o96%%

QR

7

Question 7 continued

(Total for Question 7 is 6 marks)

EmCE

R0 0 0 AR .
P76 196 AO 19 2 8 Turn over



r

8. Relative to a fixed origin O, the line / has equation
2 4
r=|-1+4| 2
3 -1

The point 4 and the point B lie on line /

where 4 is a scalar parameter.

Given that
* A has coordinates (-2, a, 4)
* B has coordinates (b, 3, 1)

(a) find the value of the constant a and the value of the constant b.

(2)
(b) Hence find vector AB
(2)
The point C has coordinates (4, 7, —2).
(c) Find the size of angle CAB, giving your answer in degrees to one decimal place.
“)
The point D lies on the line / so that the area of triangle CAD is twice the area of
triangle CAB.
(d) Find the coordinates of the two possible positions of D.
)
.
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 12 marks)
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Figure 2

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

Figure 2 shows a sketch of the curve C with parametric equations

: T T
x=2cos2t y=sin’t ——<t<=
2 2

where ¢ is a parameter.

The point P lies on C where ¢ = %

The line /, shown in Figure 2, is the tangent to C at P.

(a) Use parametric differentiation to show that
. dy . .
(1) o ksint where k is a constant to be found

(i) an equation for /is 3x + 16y —5=0

(6)
The line / intersects the curve C again at the point Q.
(b) Using algebra and showing detailed reasoning, find the exact coordinates of Q.
(6)
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 12 marks)

TOTAL FOR PAPER IS 75 MARKS

28

P 7 6 1 9 6 A 0 2 8 2 8

|l

-eales
o
KL
AR
SIS
KPR
c=

KO

%
S
SRS
[96%7071%
RS
oSS
DosereTLiet
Sme
poovetatetet

B
kS
R
%
5%
X5

(>
e

RN
e

5L

<X
<Y
&
020!

25
%
K5
boses
Doses
Posess
Botees
2%
3K
28
3
500
SRR
255
95
09588
%
35

dedotetetotetote?

—"
)
QLI
R
S

SRXXXS
550508



